In the last decades, numerous studies on methane fluxes have been focused on tundra environments in Northern America and Scandinavia (Svensson and Rosswall 1984; Whalen and Reeburgh 1988; Bartlett et al. 1992; Liblik et al. 1997; Reeburgh et al. 1998; Christensen et al. 2000) . Since the political changes in the former Soviet Union in the early 1990s, the large permafrost areas of Russia have been integrated into the circum-Arctic flux studies (Christensen et al. 1995; Samarkin et al. 1999; Panikov and Dedysh 2000; Tsuyuzaki et al. 2001; Wagner et al. 2003; Corradi et al. 2005; Kutzbach et al. 2007; Wille et al. 2008) . All these studies revealed temporal and spatial variability of methane fluxes, ranging between −1.9 and 360 mg CH 4 m −2 per day. To understand these dramatic fluctuations, some studies focused on the environmental conditions and soil characteristics, comprising the water table position, soil moisture and temperature, type of substrate and vegetation as well as availability of organic carbon (Torn and Chapin 1993; Vourlitis et al. 1993; Bubier et al. 1995; Oberbauer et al. 1998; Joabsson et al. 1999; Yavitt et al. 2000) . These factors influence the methane dynamics of tundra environments. Although 80-90% of total methane emissions originate from microbial activity (Ehhalt and Schmidt 1978) , only a few investigations dealt with methane production and methane oxidation caused by microbiological processes in the course of carbon dynamics (Slobodkin et al. 1992; Vecherskaya et al. 1993; Samarkin et al. 1994; Schimel and Gulledge 1998; Segers 1998; Frenzel and Karofeld 2000; Høj et al. 2005; Wagner et al. 2005; Liebner and Wagner 2007; Metje and Frenzel 2007) .
This review first examines the processes of the methane cycle in permafrost soils. It then describes the methane-cycling microorganisms, including possible impacts of global warming on their structure and function. 
